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Description 



This mveniicn relates to a neve) random ccoclvmer comcn^-n a* i aae i 
.ymenzed units a cyCco.el.n as moneys. Macwl?^^™?™ ***** ** P °" 
a cyclcoletm rype rancor copolymer hav.ng ^ £SS£SSS « •« 

ical resistance, solve.-.! resistance, dielectric properties anc! ~ 6c . a rlT-^ S 9 res,s:an «- 

cistripution ' ■ '"«:-anical p.-cpemes ana a narrow molecular weigh; 

Polycartcnaie. cciy'methyl rnethacn/laie) ana pclyfethvler.e •»re"hrh»i:>-»> „ . 
ex=e,,en, transparency The polycarbonate resin has t- o ^ * ^ 

strength as well as excellent transoarency. but nave the dele- ef'-ccr Z^T ^ and ™™ 

='/ «™6 a^ans Pctyrmethyl metnacry^, has the de e h^ ^sZ-e^'T'T " " a ™ 
toiuene ,s swden ,n ether, ano has :ow hea, resistance ^ y e e ^ n ate e ha ¥jT ^ 
-neeran.cal prcoer, es cut nas the defect cf possessing weL ^ZTs^ZTS Tr™ '^'^ 
=ec;.=; e to hycroiysis -s.».ar.c. to s,.ong ac.es or alkalis and ci being sus- 

Vany oolyoieiins well '-ciown as gene.-al-curccse r=s>n S fv>v* o«roiiom 
a-= -rec-an^, orc.-ert.es SM rave 'peer neat -es.starce " ™ - T^* *° ,V8n ' ' 4,iSi8 '" :8 

-™. c .,' ' -, 7 -omen, u S atom ^.==3.^2 csc.oses a ccccrymoro! othyiono with 2 3-any- 

s --o - 8 W °" ialar=0d COT: ra; ' Cr - C< •* transparency but tow heat , . 

- . ^™ *° ; ; 9 ; 3/ 1 57 ; « •* p~ 3 a ^. cr ccoe,™ „ 8V * S 

/ - -.^....j c.^er.^d oy :~e loilowng 'crr-.ula 1a ' b 




— (a) 



::3ryc:cnacr.;,-a 5- 



; c-versirtvl crOLO. wnich corr-nses cclyrne- z:ng a » i 
= ressr*.5-: -y i-s fcilcwing fcr-.-jia ( = .■ 



5.5-dimethano-'; .2.2 - -a S.E.Ea- 




R 



— <b) 



n R is as csr.r.ec accve 

w;;m a cyci.e c.e:"n seieciec frcm s;yr=r S acer.a=r:.-v.an 
:3 o; ;ne n5-;er;e and eyecoentene in ;ne presence cf a*" alccr 
r.e:af sue- as "jt.^eni'jrr. as a caiaiyst. 



ol as a r9c ! jc;ng agent using a nahce of a 



/ife/s .^/./^c; t=co , = „3ii/iS:<, =1.315/1 3=^ anc =: 3i-/*c= 4 , , s D aten , ~, 

" "-e™" c^ 92 Pf '° r *" C ° CUrT,en,S 8rS nn 5-— P^'/rners'^ing P oly ms nzedTn« resulting 
^.ayCse l^^ V " p °" /meriZSd un « ='/ 'o™u,a (a,. As can be understood Iron 

• ■'.'„» ^! "??'? Cen6 5 p0,ymS ' $ 8 '* stfue,u ' a,l V ^ractenzed by tne (act that the ma,n polymer chain conta ns 

" 'nee V ^ ^ « ** °' *» ^"""^ ^ ^ ^yLs have ccc h a 
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w 



3D 



mono™ w„hou, the ring sciss.cn o, ',he b« ^ *^ by C 

LJ Daionnrncic i sxeieion of the monomer 

U. S. . atent 3.3^5 discloses that a polymer conipnsing ^ Qf ^ ^ ^ 




(c) 

:>r tne substitute product thereof ts obtained from bicyclo[2.2.i]hepi-2- 




ene -2-ene of the following formula (dl 

— (d) 

or its substitution product 

rep^T^StoS T CB " =r ° dUC,r;3 3 COp0,ymS ' °' - a bicycfc< 2.2. , ,.^,2^ 



(e) 




M-cocecene 




/ f 



and ethylene. The Patent does no; describe the ccnteni nf ta „ a - , ■ ■ 

Journal ol Polymer Science: Polymer Posies Edition, volume <2 !<=07 is-= cct^, , 
ylene and norbornene denvaiives hav.ng avnamlc me ™ ni ,,, ^* e t - , f ( ' 974) Clsctos « copolymers cl cm- 
cl ethylene confine , mole% ol 3 oly^r«eT„p^^l ! ,a °' e " °' * is Cocumeni ^ a co=civr-e- 
crod.methanonaonthalene ,n th,s oor tS S^f " '°' mU ' a » ^ 
alure of! S'C es ,fla ' ' h,s c0 P°'ymer nas a beta-relaxation ternoer- 

Tne cooolymers described in these onor an releren-es !-h,rh , ™ 

anonaohthalene nave a glass Wf^W^jET^^^^ - "* °' 0;:a ^— ' 
nature and have poor heat resistance ana mechanical orcJnes ' ' S "° n9 ' y eXh ' & " 3 ru3b< ^ 

-o^me^^^ ?~ *> ^ — 3 

enzed „„,,, wi:flou; f ^ n 2 9 3 ^' C - Oa<e,an ' W,0na?nmate "'' * "«PC«d - ,„„ polymer cnam as po.ym- 

Tr.e specification of U S Patent No 2 ==3 372 rWt nCD e , 
rodtcydopentaoiene having ,he lollowing formula °^ ' S °" d eo **™ °» and 2.3-cinyo- 
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(A) Ine copolymer comprises polymerized urm< f m ~ ,„ , 

-present- Sy ihe fdlow ,, g ^ "™ "°m e.hylene an= p olym er,ed un, l5 ol at leasi one cyclco|e; 



20 




— (I) 



wherein n\ R2. R3, r s o6 R7 . nr , oe " 

a. soncec „ eacn 0Iher , 0 (0fm a " ^ « f^-^oup ha^ , to ,0 car b0 n 




l7o Trc^^^ir re? ' eSen;S 3 hydr ° 9en « ^ a,on o- a hv 
,3, jne mole ra,o o, palym £££ f u ~^ 3 — « pos„,ve ',o J*** 




— (ii 



R n 



^ere,na'i symbols are as def.ned above 

w 35 measur ea by a Dynan.c Mechanical 
aluminum atoms lo vanad.um aioms m the reaclion 
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system, AI;V, ai 2 or more 1. 

rnmlT, "T memi ° n ad< *" 0na ">' provides 3 <"°« ss *" P«P«*8 « modB*J rar.oom copolymer wh.ch process 
comprises grafi.ng on 10 a random copolymer, as defined above 0 1 to 50 Mn , hu u»;nhi „, process 

,a, alpha.be.a-unsa.ura.ed carboxyiic ac,=s and/or meir de,iva,r,e s < , ZZXT^nt^ZTT^ 
an o^caHy unsa.ra.ed bond and a hydrolyzable croup, and (d 

weignt of the said random copolymer. p 'uu pans oy 

i-™^f 5 r ' nVentl0n 'T" Pr0V ' deS m0 ' ded aniC ' eS prepafSd from 3 random C0D0f y mer * defined above or 
frcma modified ranaom copolymer prepared by a process as defined above ' 

i he r " 



a 

cnlc 



tk n i ■ " ' 1 &' uu h- i-(eierdDiy ine aiKyi grouo has 1 to 5 carb«- 

a^ms. The a.kyt group may be hnear or branched, and includes, for example, methyl, ethyl n-p'ropyl isoprcp ^ ' 
sutyl. iso-buiyl, sec-oulyl. t-butyl. pentyl, hexyl. heptyl, ociyl. nonyl and decyl P ' 

aDOv^^^" ° f ' ' al ° 9en at ° m nyC ' 0Carb0n ^ '^sealed by and Rio are the same as those giver. 

The integer n is preferably 1 or 2 
Examoles of tne cycioo.efm of formLla (I) induce 

" .-,5,=-c;me;h£r,o-l ,2,3 4.4a.5,3,Sa-cciahydrcnaphthalene, 

2-methyl-i.4.5. = -dimethano-i.2,3 ( 4, i ia.5,5,ea-octahydronaphthalene 
2-ethyl-i .4,5,S-dimethano-i ,2,3.4.4 S .5 5.3a-oc;ahydrcnaDhihalene, ' 
2-prooy:-; as. S-dimeihano-i. 2.3.4 4a.5.=,£a-oc;ahydronaphihalene, 
2-hexyl-i -,5.5-cimetnano-1 T 2,3,4,4a,5.5.8a-octahydronaph[halene, ' 
2-slearyM .4.5 5-dirneihano-l .2.3.4 4a,5.3,5a-oc:anydronaphthalene, 
2.3-dime:nyl-l.4 5.5-cimethano-1 ,2,3 ~ ^a.-S.E.ea-octanydronaphiha'lene 
2-methyl-3-eihyi-T.4.5.5-d I meihano-i.2.3.4.4a > 5.3.ea-ociahydronaDhthalene 
2-chioro-i 4 5.5-aimemano-i ,2.3.4 4a,5.S.5a-oc:ahydrcnaphthalene. 
2-Dromo-T.4 > 5.5-dimethano-l. 2.3.4 ,4a.5,3,=a-octahydrcnapnihalene. 
2-fluoro•^>:,5.5■Clmethano-1,2.3.4.4a,5.3,Sa•oc:ahydronaphthalene. , 
2,3'dichicro-i.4,5.5-dimeihano-i.2,3,4 4a.-5,3,5a-octahycronapnthalene, 
2-cyclor.exyl-i.3 5 S.-cimetna-.o-l .2,3 -Aa.-5.E.=a-oc:anydronaphthalene 
2-n-Dutyl-l.4,5.a-cimelhano-l. 2.3.4 -a.S.c.Sa-cctahydrcnaphihalene, 

2-!S0bu!yl-i .4.5.=-cime;r.ano-:,2,3 4 4 2 ,5.3.5a-octahycrcnaphthalene, 
5, 1 0-dime:nyiteiracyci 0(4.4.0. 1 2.5, i '.iOj-3-dodecene, 
2.1 C-dimetnytte!racyclo[4,4.0. 1 2 - 5 . 1 7 - 1 c ; -3-codecene, 
n,l 2-diweihylie:racyc 1 c;4 ,4,0, 1 2 - s , 1 7 - 10 ]-3-dodecene, 
2 7,S-tnme:nyltetracyclo[4.4.0. 1 : *' 5 ,l 7 ' : ']-3-dcdecene, 
9-eihy!-2.7-dime!nyItetracyclof4.4.0. 1 2; . 1 7JO ]-3-dodecene. 
9-.scDuty;-2,7-c;me:hytte:racyclo-[4.4,0 1 2 - 5 .l s - 10 ]-3-coaecene. 
S. n . 1 2-!rime!hy!:etracyc!of 4,4,0, 1 2.5. : 7.1 0]-3-c OC ecene 
5-ethyl-i i.i2-c:me:hyltetracyc!oi4 4.0 -2-5. v >0j_ 3 . docecene 

9-i5ODU!yi-1i t i2-Cimethyl-3-tetracyclo-:4 4.0.l 2 - 5 ',i 7 - l0 ]-3-codecene, 
S.5,9.l0-ietrametnyltetracyclo{4.4,o i l2.5 i v.ioi .3-dodecene 

n3xacyclcf5.5.i.- ) s-s.ii0.i2,02- 7 1 0 9 - 1 -j-4.hepiadecene 

'2-methyihexacycio[6.S.l.1 3 - s ,l 10 '< : .0 2 7 .0 9 - 14 j-4~heo;acecene. 

1 2-ethyihexacycfo;S.S. 1 = 5 . 1 1 ^ ; ,0^ 7 ,0* 1 -]-4-heptadecene. 

1 2-isobuiylhexacycio[S.5.1 , 1 =- 6 , 1 10 < ; ,0 2 7 . 0 s '-.^-hepiacecene. 

I.5,l0-tnmethyl-i2-isobulylnexacyclo(5.5, 1, 1 3 ' 5 ,l l0 - 13 ,0 2 - 7 0^ 1i: ]-4.heptade^ene 

CMtacyclol=.S.l2.5i4.7 ll ij9 1 i3.i6o,o3f o^-^j-s-dococene. " ' 

15-methyloc;acyclc[3.3 - t 2 9^4.7 ., 11. 1e_.12.1e_ O.OH 0 12 17 ]-5-cocc-erie 

i5^e!hyloc:acyc.=:=.S.i2-S.-i4.7 -,11.16 , isie, VMQ&.*wW).s-<iococene. 

1 .3-G'imethyipen!Ecyclo[S,5. 1 , 1 3 - 5 .0 2 ".c 5 - 1 ' : ]-4-hexadecene, 

1 .5-oimetnyioen;acyclo[5 5, 1 . 1 = 5 ,0 2 7 ,C5 ^]-4-hexadecene^ 

1 5, l5-dime;nylpentacyclc[5.5, 1 . 1 :v6 ,0 2 - 7 ,0 9 - 14 j-4-hexadecene. 

pen:acyclo[5.5,i. i 3 - e ,02- 7 .0 9 - 13 j-4- P en;aGecene, 

1 .3-dimethy!pentacyclo[6 5, l , 1 : '- s .0 2 - 7 0 9 - 13 j-4-pentadecene. 

1 ,5-tiimethylpen;acyclo[5.5. 1 , l ^ s ,0 2 - 7 ,0 5l3 ]-4.pentadecene, 
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' *' 1 5 " ci,melh y | Pemacyclo[6.5, 1 , 1 « o« 0*M\.4 „.„. „ 
pen.acyCo-e.S, 1 . , ".0" O^H^eeeJ ^-P^'^ecene. 
h ^^'cia.7jSJ J 47 J ,,.,7 0i0Ui018 . 1 ,^- 

£ set — 5^ - « - ~=n 

o.e,,ns by ,he 0iels . Alaef f ™*»> «" - by concien5 , ng cyclopemad , enes 

According to m« 3fQ rp« nf , K correspond.-.:: 

^^^^ 

get r ° f -•• =--n° sir, essst* c — 3 5 cU, ™vx£zr«™ 

r ^^-2-5), 5 Cl, 5 . vo ( oc 2 H,)CI, voro- h !~ PeC ' flc exa ~ 2tes are V °C- VO'oA. , " 

-fflKHBff . 

(') organcalur^n compouncs ol lormula 

R - AI (°~''>: = X 

We ' 0,n ' S Ll Na or «• a«< R'* » as defined above^ '* 

£Xam9teS S ' m =' SanCal ~ — as ,„ are C0B!S8Bnes c , lotmula 

wherein =n3 

^■e.e.ajy = numssr representee bv 1 5s m *3 c^n 

' ^ J ' co ^pouncs of formula 

R1 3 AIX, 



Ci 3 : n .Y ls=scs "^SaSove.X is halogen sue.-, as 

R' 3 AIH. 

where.n R" is as de . jned ^ -» 

m ,n + o- 3 are 25 ae " ned abme - x halogen such as CI 9r rv i n - 

y ' a ' Um,num •'"««'• and dftuiyl alum.num bu- 
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al_s, tor example dia.ky, a ,um,num hliides suchas dieth f ZZ^^ Z 

diemyl aluminum brom:de. aJkyl aluminum sesquihalides such as ethvl aluminum .irh Jwl T ^ , e ' 
«~ande»y,a^„u,„^^ 

al "™ Um C ' Cni0 " Ce and *•* alljm ' num =*'°™* Pa««.iy hyd.ogena.ed alky, mnJL* lor ^e^ky a" 

rn^unr , nyor.pes such as d.ethyl aluminum hydride and dibu.y, aluminum h y dr,de and alky, alum.num dfhydr ^ 

"c- a e-nl^T and h P ;° P H ' t"" 1 "" d ' hyd " ae: and pan ' a "V « ad and .^enated aik"^. 
If ;' " *■ • ' Um '"" m e n0X ^ rte - " alUm,nUm bu,ex V ehtori * and e,hy, aluminum al«m,num e,hoxyb.om, c -" 
As ccmpounes sim.lar to (,». organoalununurn compounds having a. leas; two aluminums bonded throufln^oT..- 

Examples of tne compounos (ii) are LiAI(C 2 H s ). anc UAI(C 7 H, 5 ). 

Among these, the aikyl aluminum halides. alkyl aluminum dihalde's and mixtures ol these are especally P reler =- 
me polymerization react.on m accordance w.th .he process ol ,h,s invention ,s earned out in a hydrocar-- 

™Z * SOlVen ', me ' USe a " Pha " C ^g 5 to t 5 carbon atoms such as pentane hexa"- 

..an . cc.ane ano kerosene, al.cyclic hydrocarbons hav.ng 5,6,5 caroon atoms such as cyc.ope.ntane cvclonexa- 
- - m e ,nv;cvcionexane: and aromatic nyd.oca.bons hav.ng 5 to , 5 caroon atoms such as oenzene toluene ano 
. tse sof\'3-:s may ze used singly or in comomanon * 
in ,„. c-ccess e! tnis mvenuon. the copolymer.zat.on reaction ,s carneo out cont.nuously Dunng the reaction 
3 10^30 tC V3na a,oms - AI V, ismamtaineoat 2 or more: t , preferaoly 2 to50:1 , especially prelerao / 

d^-nw^f h 2 " 2 ' 1 ^ CSmP T C T ° r3anoalumi ™ m compound are .ed to the reacon system usuaMy al- 
° ,r" '' hyCr=Ca ,; DOn med ' Um - The o. l» vanadium compound to be led to he oolvmer.zatr- 

'^ZT™ ' S " T ' han 10 " meS - 7 » ' Pr.le.abh. 5 to t t.mes tha, n t- 

™ZZ- Z ' rea;:: ° n SyS ' em ° n ,he oinef hand - *• orcanca.um.num compound may be led to the polymery ~ 
T: ^ " corcentrat.cn ' 5 ad!US , ,eC ; ° n °" ™ e ,ha " 53 '"»« '"«' « 'h. oolymenzation svstem ? n the p o "ss 
us'- Vo - T- C0 " Ce ' n: ; | a "° n ° f ; ne Sclubie «»■*■» compound ,n tne cooolymer.zat.on reaet.en system 
' f. ;°iS^- a 'c-^»er prelerabiy 0 05 to 3 cram-atoms/iiter. as vanad.um atoms. In the process o^ 
m "- m '° ra * JCinS !h9 CyCl ° 0le,,n rancSom copolymer, the-copolymenzation reaction may be carriec o-^n Z 
c : cresence =. an e.ectron donor ,n tne po,ymer,za.,on reaction system ,n addition to the soluole vanacum ccmoou-- 
=, .. .. ,e o, yc tca um:num compound as cataiyst tngreoiems Examples ol the electron donor mclude oxvcT-onta,-'- 

^r;.!^ ^ 8S a ' CIh0 ' S ke,0nCS - a ' CehydeS ' caraox V"c actos. esters ci oroanoc ac.es or morga'r - 

a..... e,h.rs a=:= am,oes. aco an.hvdndes and alkoxys.lanes. and nttrogen-contammo elect'ron donors such as a~- 

' ? n, "' lleS ' S °?r n T' " COp0, V meriM1 ' on ,eac;ion 15 camec out us Jally at -50 to , 03°C prelerab, 

r 2 p0 *?*" M, , ,0n m ? 10naL ,he ^c«„.a,icns o. ,ne ea,8ly« comoonen.s. and the ooivmenzat.o, 
' I 6 JSlJa!!> ; 8 m,nu ' eS to a ^ '0m«« w 10 3 hou„ The P .essu,. ounng the ccpolvmo- 

. .... ..esw" e o, an ,nert gas such as n.trogenor argon Tocontrol the molecular we.ah; ot the copolymer a mole-u.j' 

a- -l ™" SUe ? S hyd ''° gen may 68 preSSni " *' system The oolymenzation reac?^*. 
co=o^ e r"'' " 15 C ' n aCC ° r:ianCe W " r - COnv * n,,onal melhoas 10 S've the des.reo cycloolelin ranoom 

■s usiT^^r^^ copoiymenzatton reaction system ,n the process ol ,n,s ,nven„on 

rJ^^ZT- ;U ' e Cy£! ° 0ie " n * c°?°lymer,zed w,th ethylene As reouireo. anotner copolymenzed unsaturate 

7: '■' a r se wncn aoes m{ msa " ,he 0=!ec;s - ** msm ™ ^ ^ « «, amount o; 50 

II''" , =aSe= °" ' ne e ' hyteTC unils ln ,he copolymer may be copolymenzed ,n adctior. to these tv - 

ha!^ tn^ 30 "'^ 5 SP " I,,C !. Xamp ' eS ° ! ' he ° ,he ' c^'^^nzao.e unsaturate monomer inctude alphaolelm, 
C Z ^ 3 .'° 2 - caroon atoms such as propylene, t-butene. ^-methyl-t-pentene. ,-hexene. i-octene. ,-aecene t-on- 
-M."-;.^ aSeCeae - 1 ' !e " ad f eene - 1 - heXadeCene - 1 '^'aoecene and , -eicosane wntch are to be used ,n an amount 
1 * ~T ' ™' e T S 01 me e,hy ' ene un,ls ' n *• resu!!l "5 random copolymer: and cyc.oolelms such as cv 
a n:f OTeXe ^' f™^ W ene ' ««°°«™. 3a.5.S.7a,e,rahvdro.,.7-me,hano- 1 H-,ndene, nonco ■ 
„,enes such as 1.4-nexad,ene. ^-methyt-t.-hexadiene, 5-memyM Ahexadtene. t.-.ootad.ene, dicyelopen- 
po'inTn, a ; 6 . r ' y '"f e '^ n0rb0, " e " e antf 5-v,nyl-2-norborhehe. and norbornenes sucn as norbornene.2, 5-methylnor. 
Zmn =-f yl ™:= 0mene - 2 ' 5-soprop yl norbornene.2. S.n.bu,ylno.borhene-2, 5.,-bu,ylnorbornene.2 5 S-dimeth- 
ylnorbornene.2. 5-chlaronorbornene-2. 2-,luoronoroornene-2. ano 5 S.d,chtoronorbomene-2 

i ne copolymerizawn reaction ,n accoroanee w,th ,h,s ,nven„on can be aavanlaoeously earned out by cont.nuously 
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feeing ethylene, the cycloo.efin. and optionally the other copofymenzabie comoonen, „ ma..,,), .0 be oolymer,,,- 
T^T n T m C ° mP0U ° r 9 anoa,umnim c ° m P°^ at catalyst exponents, and the hydrocarbon ml 

^1ZZ^™2 m and com,nu0lJSIy Wllhdra ™ 9 lhe — ~ - 

, n. resulting ccoolymer solution continuously w,thdrawn from the oolymenzaticr, reaction system ,s a hydrocaro- 
meo.um solution cf the ranoom copolymer The concenua.cn ol the random copolymer ,n the resu " q conoid 

^ :. S rf "4 1° 2 , 0 ° % , 5y We " n '' 2 0 10 100% * Convene the rel ^ 

- L : :" 2 <e '-^ 1 0 ' =' CCnQl S' ves a P recl ?' ate 01 »» 'andom copolymer The orecioita.e „ secara.ed by 
tT^T? m9anS , 8$ °' Cemr " L ' Sal SeDara,l0n 10 the ranoom copolymer th,s invention Thl orooor I- 

c, .ne ketone or alconol used ,s usuatly 200 to 1.000 pans by weight, preferably 300 to 500 pans bv welm ne - : - 

f RS ZV W * Snt d » reSU "' n 9 C0 W s ° luilOT - 5xampl.s ol the Ketones are those having 3 to 7 carbon a o^ 
ccn as acatcn* ethyl ketone, d,etn y , Ketone, metny, ,soou,y, Ketone, diprooy, Ketone ano acety a e"n e =x 

C ';r e a .'; Cn0 ' S T a ' COh0lS **TS ' i0 - *=™ «h as methanol ethanol. prosarj tso^an' 

-.,a..c. se.-=u.ano; and ien,ou;anol me Ketones or alcohols may contain a small amount of water The use o'"a 
m,x,ure o, tne Ketone or alconol w„h usually O.t to ,0% by weight, preferaoly , ,o 5% bv weight, or water is ° 
s:.... :, ctves a copolymer oowcer havrne low contents of the unreacteb cyctoolefin monomer and a lowmole-ula-" 
weiwt. pcymer arc n: S n cuk censity Contacting of «. resulting copolymer solution with the ketone or alcohol = 
carr.ee ou: w,.n st,r,:rg a, a temoerature of usually 0 to 1C0°C. preferably ,0 to 70-C. especally preferably at a *r~. 

vp « I',*!' ? PO ' n! 01 me ke,one or alcOTo1 7hls * •"•cud by a v.„.mype m „er havtno acrtattr.- 

vanes sue, as .urotn. otaoes ano comb tlaoes The rotattng soeeo of the blades ,s usually 200 to 2.000 ,pm prelerac 

^ ^ As a res.lt of tne after-treatment descrtbed above, the random copolymer , s precipitated usually ,n oowder for- 
.crrn a s jsoensic* i ne suspension cor.iain.ng me copolymer ,s separaied into fne copolymer and the mother he— 
oy sucn a secaraung means as centrifugal or Nitration Tne separated copolymer !S further extractec w.th a ketone 
,.ve a raroc- ccco:ymer hav.ng low contents ol the unreacted cycloolef.n monomer and a low^ofecular-we,— 
,-ymer. c -arrow ,, secular we.gr.: cistrcution. a narrow composition cistnbuticn. and a h.gh glass transition tempV 



ai-re 



■ _ , , . , ' " " 1 "ia' 1 yeas it cMsmu; ; terri^e 

..e ..oocruon of the Ketone used ,n the extraction .s such that the concentration of tne copolymer , n the keto- 

: S " U H 9/ -!: r prefCr8b,y 30 50 5 0 5/hter - ThS * w,,ch the copolymer, contacted w^t,I 

.-.--ne 1S .scally ,0:o =o C preferably 15 to 5 0»C The contacting treatment between the copolymer and the keto- 
^s^.ly =a-r- 9 c CL-t w,; (1 stirnng using, for examoie a vessel-tyoe mixer havmg agitatmc blades such as turome biaces 
! - -cm. c.aoes ne rotating speed of the places a! this time is usually 50 to 400 rom. preferaoly 100 to 200 r-m 
, ; e ,.ns re= Ui rea fc contacting 1S usually ■ to S hours preferaoly 2 to 5 hours Examples of the ketone mav be t- 

- as , cse exsmc :.ie= .or tne Ketone usee for the prestation treatment The copolymer which has been cohta^;e : 
!" e Ke:=n ( e may D ° SC3ara,ed by s ™rat,ng means such as centnfugation or f.itranon As required, the seoarate- 
c . ymer :s ^rtne: wasned v,tn the ketone. The washing conditions may be the same as the ketone contain- 
i.=e....er.. :cnp:t:cns cescnoec above. ~ 

. ~S e rB / ZZrV ' ^ Ihls 'Mention obtained by the above after treatment usually nas a bulk oens.tv of 0 C = 

5 ' y " l ° 15 6aSy ! ° handle a: tne lime cf mold,n 3 Furtnermore. since the copolymer of tn^ 

''^■;::.: £ Vr V C :" : " mS °' the ^ eBC[eZ CyClCOlehR ™™« a !ow-molecuiar-we,ght polymer, optical mate- 

' a ""-r "7 y ^ ,;C51 m ^ 0ry CiSCS ' ™ ZSC fr0rr " 11 perm,! re ='^"0" °' n o,se caused by, for example reflection 

r ,:'.^f S ?reS9r: ' nVe : : ; Cn Q1VeSa C0 ^ ol ^ er " ^ ^ ™\ e ratioof polvmenzec cycloolef.n of formula 

I... u.ks ,o cotymerizec ethylene unus >s trom 3 97 to 50 40. preferaoly from 5 °5 to 50 50 

0,0 'c'efe'ac^^^i^ th ' S ,nVem '° n a ° ' ntnns ' c ™ C0 ™V ™> ^^surec tn decalm at 1 35'C. of 0 Oi to 2C 

- JS:.:^""*' Z ' [ '' [S inVent, ° n hSS a -^uuon ( m ,Mn|, measured bv oel oermeatior 
:. r :; "X a r y °* ^ m ° re Inan ' DreIcr3Dl V n ^ ™* *™ 3 5. e SP ec;a!Iy preferably not more than 3 The 

r;. y,T5r ,n ! eni ' 0n 15 c ™ a - e "^ ™ ^ ^ molecular weight attribution .s narrow. Th,s mean, 

°' ,nVem, ° n 3 toW COntGn{ ° f 2 'ow.mo.ecu:ar.we, 9 ht polymer Accordingly, when 
bVs ^ c ^ a ,nVenl, ° n " " 0ideC ,m ° an ° ptlCa! " atenai ^ 35 2n oonca. memory disc or opt.ca: 

s"^,^^S;^:! ( :!: 5002 SU ^ Ce Sm ° 01nneSS ' ! ° W ^ ^ - ^-o mecnan^, propen.es and ,s 

ra ^-^ copolymer of this invention nas a crystalhnity, measured by X-ray olfactometry, of 0 to 1 0% preferably 
. -o = escecally cre,eracly 0 to 7% The advantage of the copolymer having a crystafhnity of 10% or below , s tha- 

; "; s ; ■ * T ,CeC ,m ° 20 T' Cai malena ' SUCh 35 3n CpIICai memo ^ CISC °< ^ ^s, no.se of tne optical matenal 
cause, by ,or example, refraction or diffused reflection is reaucec 

The copolymer has a Tg of 10 to 240 3 C. more preferably 20 to 200°C 
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n,,,^ ' an T " P °' ymers 01 ,hls ™ emon a,e molaed *>V known mothods For examule. they can be ex.-us- 
molded. imection-moloed. blow-molded, or rotationaily molded by using, tor o^.nple a ven,,ype extrude, J ^ ' 

planetan, screw extruder, a gear-,y P e extruder or a screwless extruder, tn me moiding process known add 2 s Vu-° 
as neat stackers. Iign, s.ab,l,zers. an„sta,,= agents, slip agents, antiblocking agents, ant.haze a-ntf ub"r c • = ' 
>"crgan.c and organic liners, dyes and pigments mav be ussa as required '"onc e ... s 
Phtnohc or sullur.. yP e ant.oxidants may be cued as examples of sucn additives The onenolic antioxidants r-i. .~ 
c, examo^pnencs such as 2.6-d,,er..buty,.p.cr e sol, steary, (3.3,d,me,hy,.4-hy=roxyber,zyl)th,o lyco I e * ^ - 
;^7: 3 J^ Hen - bU,yt,hen0,,P ' 0pl0na '«' 3-=.-ten.bu,y,-^y C 4benzvl phLh^^ 2* 6 "^5°-' 

e.s(4-rr,e,y,- 0 -te,-ou,y phenol), ^•■me 1 hy,eneo i s(2.6-c,-.ert-butylpnen 0 l), 2. 2 ^ethy enebisiS-™^ 

:?;r M0 * °^T,' h . w ^"- bw ^ nyl,bu,yr,e acidl s,y;o1 e «« ^•-^M-neU ( 6.? e ;.™ . 

.„ '■ '•-• r ' s -;™ lh y | - 4 - n y°™y=^l-bu.yfcheny,,bu.ene, b,s[2-tert.bu. yl . i .me.hy|.S-(2.hv=rox.,-- ! en-= 

r*"?J* 1 •^■"'S(--ci.me, ny! .3.hydrcxy.,.,e.n-buiy l) =enzy, isocyanuraie ?s?A 

P. r — 1-3 =-ir,s(3.S-dHen-but y i-4.h yo ,-oxyoenzyl) isocyanurate , .a.S.wO.sW.W-hyLcvon'^': 
^.onyloxyetnyl] isocyanurate. 2.oc 1 ylthio-4 6.d,;4.hycro*y-3.5.d,.|en-buiyl)=nenoxv-i.3 5-riazne anc 
£.e,.bui y i^.cres=l), and polyhydrie phenol/caroomc acid oiigoesters sucn as carpcmc acid olicoeslers (lor exa'-^" 
having a oegree ol ooiymenzauon of 2. 3. 4. 5. S. 7. S. 9. 10) o« ^-Du,yl,oenebis(2.fe.,.ou,y|.5-me ! ny C .n.r=i, 
.„ r :.T : ' eS , SUi;Ur " VPe amlOX ' cia^, include *»lky. Ihiooipropionates sucn as caurvi. cmynstvl or d.stea- 
1"' °h , 3 ? f ef ! ^ " Pem3e ^«<°> ^aiaurylthiopropionate, formed between alkyiinioorcoionic £X 
.T„ - , b r U ' y ° ClVK laUry '' °' SIea 'y» h '°°'°P'°nic acid and oolyhydnc alcohols (such as glycerol tnmethviol "2-7 
u-imetnylcic.-csane, oentaerylhrito! or tris-hycroxyelhyl o.isocyanurate) «.nvioi.„.a... 

=nos=.n 0 rous.cont a ,n,ng compounas may also oe incorporated Examples induce incctyl pnosoV tmaurvl 
om.e tncecyi phosphne. ociyldipheny, pnosohite. .r,s(2...d,.ten-butybhenyl) phosohite. tronenv. onoMr,.. .,,s '-' 
.-xye..nyl)p.-,ossn,!e. t.-,s!nonylphenyl) phosphite. S.slearyl pentaerytnmol diphospnite teira-Cnoe-v.'-^ • n'," S r 
nyi. : .,ert.-,t y i-,-hyc:oxy-pnenyl)ouiane dionoschite. leira(C i: .C, 3 mixed alkylH 4-.',sDpr==yi:aene- -e^v' d'.--C 
I" •a'«^^^.^bu,y W en. bls ,3. m emyl*«e,t. Sul y l pn,n«)a, Sn o S ^ 

£2? 'iTr^'fT 60 n ° nyi?henyl) phos P hl,e - "Vdrosenated 4.4'.iso P ro Py l,=en e cione.no savS*^.. -'. 
,oc. yi .nenv.).b,s(,,.bu, y l,denebis(3-me,h y ,-5..er I .bu,ylphenol)i.i. S .hexanediold,ph=soh,te shenv^^eo^v"-' 
cneocneno,.oentaeiy!hrilol dipr.csphiie, b,s(2 4.d,-.er 1 .bu ly bheny li pen,aer y inri,oi oiohosoni'te 
--.^.nylpr.enyllaer.taeryihr.tol diohospnite. .risK,--, s =prop y l,deneb,s(2-t e r..butylon 0 nol)l pnospn^" pnenv" s -- 
-ncsc-iite. c,(nonylpnenyl)pen:aerythr,tol diphosphne. .rise .S-cstearovioxvisooropyi; oncschi-» 4 ^s"-- 
=y,cenep, 5; ,. : en.=u: y iph e nol).ci l nonylpn e nyl) pnos=h,:«. S.iG-cihycro.o.oxaoO.ohcsonaonenant-r-^O-^- 
«..- .crams ^.-•ci-;e-l-Pu!ylpnen y i;-4.i'-biphenyienc c'lpncsohcnite 

-nere can also oe used S-hycroxycoumarone oe.-ivatives sucn as aloha-, beta-, camrna- anc celfa-cnon— s 
anc .-..xt.res tnerec:, a 2.5-d.me!hy|. SU b Stl t UIK) n procuct. 2.5.5.i„meih y |.suDstiiuieo product or 2 = 7 r.^rrfr 
,ucs.i.u.eo o-ocuc! of 2-(4-meIh y |. 3 en;.3-en y ). S -hydrox y cournarone. 2.27-tt^^S^n.v^h«V-i,y^U-- 
-n,. ^^-•'.•imetnyi.-.te.-i-putyl-S-hydroxycoumarone 2.2.5.irirr-,eth y i-6..er!-putvl.5-nycroxvccumaron e an- 't% 
-...^,r.yi-5-.eri-Du:y ! -o-nycrcxycoL!marone ' ' ^ " *~ 

i: :s aisc scsscie 10 ir.csrporale a compound reprssemec oy !he general formula 

M x A V OH ):x.3y-2^ A l ; aH 2° 

2 re yi esen.s 0 or a cosmve number 

=xamc;es cf ine ccrnoouncs cf !ne above 'ormuia are 

Mc.ALfC-il .CO o 
Mg s Ai 2 (OH) 20 CO : 5H 2 G. 
w g 5 AU(OH; K C0 3 -h : c 

M Sio AI 2(0 ! - , :. 22 {cc 3 ) :: 4H :: o. 

iMg 6 A! 2 (OH),.HPO. 4H; : 0. 
Ca 5 Al 2(° h ')l5 CO -.- H ^'. 
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Zn 6 AI 2 (0H), 6 C0 3 4H 2 0. 
Zn,AI 2 (OH),6SO, 4H 2 0. 
Mg 6 AI 2 (OH) 16 SO. 4H 2 0, 

and 

Mg s AI 2 (OH) 12 CO. 3H 3 0 



There may also be added an antioxidant having a 2-benzofuranone skele.on. such as S-shenyU-benart™,™, 
E ^ l ;^-^ 2 -n Mfur a n one as disclosed in ,e of ^n.se ^ 

zo.nazoles such as 2-(2--hycroxy-3-..en W-n^hytahen^ 5 " X^^V^h^ r^"° n " :li,t: - 
cn.nyn.s^iorcb.nzctnazcta. a-^hydroxy-S^memk^ 

-uvl-nyorcxyoenzoate ano h e xadeeyl-3,S^.«e«-b Ul yW4.yora ! ybenzoa.. nickel .-o.n-ro^-s I'" h as 2 ? h 

^.^^^^ 

U.Z.o.a-telramemylp.per.ciyll.minojhexameihylene] and a condensai.cn procuct ol Uelnyl succ "a 1 an- P , 
orcxy-2.2.6 .5-ieirameinyl-l-Bigericyl)elhanol c.metnyi sjcc.n=.e an. 2-i-ny 

Samples ol me lubr.can.s mciuoe aliphatic hydrocaroons such as paraffin wax polyethylene -ax an- o-lv~~ 

™; h ; S ;t' 8e ' fi$ SUtrt 35 C3P!,C «* acd. mynstic acd, p. re « a =L a'c, TJ-*~ 
a.c.mci- aco and benemc acic metal sails ol higher la-ty a ~H S such « inn,,,,- "■ 
pofass.um salts of ,he above-exemplilied laity ac ds alti^J^ T ^^"'^ aR = 

stearv, alconol: ahphauc amides such as caoroic amide e^p «!■ aT^ LZ 'TT ' & "° 

balmnic am,ce and stearic amide, esters lormed between laTac^ icon^ I r^C^^. 
■luoroaUyicarcoxylic acics metal salts thereof, and metal salts of fluoroal<y|. S ul'on,c a^s ' ~ 

-,- s ^ £ ";'".°' f 8 f " le,S i l ? ClUde ' n0rSan,C 0r °'^ n ' c «*• «*» as glass hb.-es. silver- o- 

:1 S .: 3 e e r ; S ' S ' a r' e5S S!Se ' * ,0e ' S - e,Um ' num P«ass,um fitanate f.bers. carton fioers. wn.skers K»i££; 

:* S "- em,3n e ' aSI,<: W*"**"* fibers: and rnorganic or organ.c powdery, granular or f.aky fillers sucn as!a lc 
a bonate. magnesium nydrox.de. calcum oxide, magnes.um sulfate, grlhite. nicke, oo vde i™.^ ct^ 

The random cooolymers ol this invent.on have excellent transparency hea> res.s^n-e. ho- =„ 
cne.rn.cat resistance, solvent resistance, dielectric proper.ies and mechanical 0 ™ . 
uiar weignt oistnoution. and a narrow and un.form ^^^2^^ 

etses ~ r aS8S Tnose nav,ns a R,sn moiecu,a ' «^ - * " •= s * h «; 

c *- 5 - -?'^ a| ciscs. optical fibers ana winaowpanes, m an elGciric?«i fiPir ac a t..=. a , f 

ant"a a°e' an' r 0 nt va'n a o s" H 6 °' " ^ « — »"* « sy^inoes o, 3 e e a 

Wh.n'fh, ^ ? 35 S ' ngS ° ! ™ asm «S 'hstruments, and helmets 

■n a H Z ■"'^ BW ' nVemi0n ^ 8 91355 ,ransi " or ' '^Po™- (T S > below ,00'C. tney can be U seo 
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The random copolymers of th,s invent,on may be used as a hi..,* 
known polymers are. * ° 3S a blenJ ' known poly™::. Examples 01 sl.- 

(A) Polymers der.ved Irom hydrocarbons having 1 or 2 u „ satura ,.H k „ 
Polyol.t,n,. such as polye.hylene. polypropylene oolvisoh ^ 

Copolymers of ,he monomers consm ul ,ng lhe above p^l r^ arcr ° ssl ^P'°du=>s .hereof 
copolymer, propylene/b.fene-, copolymer. Jpyten^ZZn ^ aS ^hylene/ P ro Py i», 

rene/ bu ,ad,ene copo.ymer, ferpolymers o, el.yZTZvZT^T ^ S '~°°^ene copolyme , 
and 5.e,ny„dene. 2 .norbo,nene. and ,erpo, y mers of efhyTene bu l ne ""'w ^ " heXad ' e " e ' ^P™^, 
lao.ene and 5.eihyl,dene-2-norborne Y ' bUIe " e " 1 and c,enes as hexaciene dicyctop.- 

Blends. graded powers, and block copofymers of fhese pollers may also oe ced. 
(3) Halogen-containing vinyl polymers 

Polyvinyl cnlonde. polyvmyhdene chloride, polyvinyl fluoric „„, ■ , 

polyvinyl .luorice, polycnioroprene, and chlorinated rubbers 

(C) Polymers derived from alpha.bela-unsaiura'ed carbon - h 

Copolymers ol the monomers consuming the above exemoX ph T 
o-ers. such as acrylomtnle/bu.ad.ene/styrene cooo yme a^ZfT^ ^ Clher c ^™**<e men- 
rene/acrylate copolymer. copolymer, acrylomtr.le/styrene copolymer, ana acrybmtrile/sty- 

fD) Polymers derived from unsaturated air-hnic 

Polyv.nyla.cohof.polyv.nylacefa.e s eTaTe ^"'T" °' ^ 

polyallyl phlhalafe and polya.lyimelam.ne P ^ benZ ° a!e S 01 ^ 1 ™'«<». =olyv.nv. bu; y -a 

Copolymers of lhe monomers consisting me above-exemol,,,.* „ , 
cmers, SUC n as elhylene/vny! acetaie copolymer P°'ymers w,ih ofher ccpo 

(=) Polymers derived from epoxides 

Polyethylene oxide and polymer derived from b.sglycidyl ether. 
IF) Polyacetsls 

=o, y oxyme : hy,en 6 . po, y oxye,hy,ene. and pol y oxyme lhy ,ene ccn la ,n,ng e ,n y ,e.,e oxce 

;3) Polyphenylene oxiae 

polycarbonate 
(») Polysulfone 

(J) Pciyjrethane and urea resins 

(K) Pclyamides and copolyamides derived Iran 

the corresponding lactams and °'«*°*Wc acos ano/or am.nocarooxync acds or 

Nylon 6, nylcn 55. nylon 11, and nylon 12 

(-) Polyamice-poiyethers 

(M) Polyesters Derived from dicarboxylic acds and dialcohok *nn, , 

!2ct ^es dialconois and/or hycroxycarboxylic acds or the corresponding 

Poiyethylene lerephthalate. polybutylene tereah'hai^ , m 

V ^^^.nalaieandpolyti^-dimethylolcyclohexaneierephmalaiej 
(N) Crosslinked polymers derived from aldehyaes and n hpnm 

Pneno,/formaldehyde resm. urea^ormaUehyd 'Test anLT °' T*"™ 

yae res,n - and m elamine/formaloehyde resin 

(O) Alkyd resins 

Glycerm/phthalic acid resin. 
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(P) Unsaturated polyester resins derived from cooorvesto,* , 

polyene a.cohots ustng viny, compounds as crossing ag e ° ^"'d Z, ^"'^ "=« 

a agents, and halogen-containing modified resms the-e- 
(O) Natural polymers e " 
5 Cellulose, rubber and protein, or denvat.ves thereof such „ „, 

ace.aie ano cellulose ether ' SUCn as ce!lu!ose acetate, cellulose propionate, cellules 

When tne copolymers of tins invention are used =s svn,„»,„- 
know waxes -» I""* waxes, they may. o, course. Pe m.xed wrh va „.. 

t ne ransom copolymers of this invention may be used as a h,«.,H ■ 
■n. random copolymer of ;h,s invention may be rr«^£ b ? * aeh 
cons,s„ng of ,a) alpha. beta-unsaturated carPoxyNc ac'o a ,d or ^J™ 6 ' 0 8 —tea from the ^ 

™^^ancW m K^ t ^^J a ™J^*™°»'™~. (b) styrenes. (=, organic sfe" 
modified random copolymer obtained has the same e^ZT^ JT^" 6 ^ msalu '^ "bounds >. 
'■ also especaUy good adhesion to metals and synthetr re Z and C ° P ° lyme ' =' ^ a- 

■ne grafting monomer ,n the mod.fied random copolymer ,s 0 "o =n wl,h 0!he ' ~m Tne amour/-- 

Per ,00 pans by w„gh, o, the random cooolymer oMhe nveC - ^ pn '«*>» 0 5 10 * 
,n:r ' l S,= ™°»'-V ("J <* 0 03 to 20 d,/g. preferabiv 0 05* ™ ' " m00,fleC «^ ^me, usually „ as M 
examples of ihe grafting monomer are " ' = 

examples of the unsaiurared carboxvlic acids a „r. ■ 
as acrylic acd. methacryiic aco. alpha-e^ytacrylic ac ,d 4^c ac^f M UnS8,ura!ed «W acds suc, 

ahyoropnthalicacid melhyltetrahydrophthalicacid. enooctb ydo 2 2 T"° T C "~ a =*- <*- 

<»). and me ln y te n<^, s . bl cy el of 2 . 2 ^ 
_ = m, = es -' m °es.anny=,-,desandes.ers.S D ec,f,cexam3l«^ V imetnylNao.c acd®). and Ineir na|l _„ 

> annydr.de. c„,con,c anhydride. n^W ™^^'^™ ™ ^ ™e,m,de ^ 

acios cr tneir anhydnoes are preferred Ma ,eic acd Na'c ac™ 1? me$8 ' *• " nsa:i;ra:93 "carccxv,- 

examoies ol the styrenes (o) are comoounos reo4 "e^ y ■ ? 7" *" =' e '»"« ' 




s -= spec, e «, es „ 

2t sy ; ,ne,m,so ? rc P y,s,yreneand P ,soo 

v a. r i C .iu dn„ ,-i-:,,e i ny!s:yrene are 

examples o! Me organic silicon corn-sound fcl ravm- a ^ „, , 
ccmoounos representee by the following formufa " ^ ""^""^ bc "= « a hydro.vzab.e group are 



n R SiY y- 



v/hsrein R2= and R2- are identical or different end e?-h r«^« . 

nydrogen op.onaliy oxygen and havinc an olefin^™'?- ' ™ n ° valent 9™ ceased cf carbon 
ano each represent a hydrolyzable crow" wts, 'y u. .saiuraiec cenc. and Y' andY2 £re , C5 r,:cai or differen- 

comaounds of the following formula ~ 

R^SiyVy 2 

wherein R«, s as defined, and Yi Y2 S nd ^ ar» ,der- i 

and compour.es of the following formula ' ~ ^ SnC eacn f s=resenis a nycrcyzable grouo 

-.22 i t 
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bon groups having a terminal olefmically unsaiur aI »rt h„ „ ' ' 

oally preferred, cany unsaiureted bond and esters Iherec'f ere jiuferreci The ■ , 

ExamplesofY' Y* and Y=> are alk "ny.group , s esoe . 

such as formyfoxy. acetoxy and prop.onoToTmTo^r^ e,h0X * bu '°«y and rnethoxye.hoxy acyloxvn 
(C 6 H S ) 2 . and subsided amino groups and L.aZ„ ? " Ch aS - ON =C(CH 3 ) 2 , -ON=CHCH r h ? 8 °" PS 

O ~ S n7T' em hyd '° Car&0n 9 rou P s -™ P«'e«i V adeCyl ' ° CtadeCy '- phe "V ben y, and tolv 

™~ --^^ 

The unsaturated .pay monomers (d) a , e preferabt. ano vmytahe- 

sssssr ~ - ™- •asssssssssss 

0 o 

25 " / V 

R -C-0-CH 2 -CH— CH 2 

wneretn represents a hydrocarbon group 

naving a polymenzable emy.en.cal.y unsaturated bond. 

-saturated c! y c, C y, etners represented by the general lormula 

0 

R 25 -2-CH 2 -CH-^H 2 
an= epoxya,*«,e S representee oy ne genera! formula 




wne.-em .=25 , s as derined and re 
S.ec.t.c examp.es of the monomers (d) are otct 1 7 ^ -* °' 8 8«* 0 
mono, o;- and,r, S iy C ,ay, pu,.^,^^^^ -thacrytate. mono- and d, = ,yc,dv, ,ta-onate 

" Cyc! °f 2 - 2 1 )-""W-ene-2.3.carooxyla.es mono-™* * "f^ Cl " ac ° n ates. mono-and a-cl-dy e't c ! 

The % rad,CalS ' "^ounas lon,z,ng radiations and ultraviolet l,n N may 

to 230°C 

temperature at wh,cn a quartz needle (d.ameter 
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0.635 mm) penetrates 0. i mm into the copolymer under a i.=h , 

5-C/m.n. using IMS (thermomechamca, ana.^e Zoo^'l * ^ * e.evateo a: a rate c 

The modified copolymer usually has a density, determined bv h T * NemOUrS & C °> 
m many cases 0.95 to MO g/crn^ Y determined by the method of ASTM D 1505. of 0 °5 to 1 20 / - 

When the random copolymer of th.s.nvenl.omscrossl^ked^ .h „ " ' 

as electron beams or radioact.ve rays, tts heat resista c chem °' ^ P ' m 0r a ^,c Ifght sue- 

properties can be funher improved. Chem ' cat '".stance, solvent resistance and me^n^ 

Tne properties of the cycloolefm random copolymers o-Pin.H - *■ 
the following method ' V S °^ a ' ned ,n ^is invention were measured in ar^™ 

q w "' Gl — Ufocr.ce W|* U 

(1 ) Copolymer composition (mole%) 

On the basis of the cycloolefm unit content of the 
Ca " bra,l0n cu ™ ls W«* between the cyotoolefin u^TcoZnT^' de ' erm,ned ^.'^NMR (200 a 
=ased cn ,he cyCoolefin un „ detained by tnJrared °' ' he >»* °< an abscrpt.on ^ 

n^ared aosorpnon apaelrum of lhe ^ c p * C ^°W Tnepeak he, S h, o, lne absorption band 0 ; tr.I 

• ne ethane „„« content or t,e rancor cooayn™ LZZf t un " COT,e "' 15 dta**:" 

fx" *""■•«> "mis ' 15 cai - ula| ed by suotracfng the cycloolefm un.i content Iro.r 

(2) Intrinsic viscosity irjl 

Measured a; 135>C us.ng a Ubbelohce vscome.e; 
(J) blass transition temperature (T") 

Measured by a Dynamic Mechamca, Analyzer (DMA made bv - , „ d 
[-) Crysialimity x maae b y - I ■ du Pont de Nemours a Co ) 

Determined by X-ray diffraciome-ry. 
(s) Voiaitle component (VM) 

A w ei gni change was measured under the conditions of 300- , , 
(o) Content of the unreacted cycloolefm [0rr 2nc 1 hour 

The polymer was dissolved in cyclchcxanf* 
cas ch:oma:ccraony /-^ncxane. an. t ne amount of the unreacted cycloolefm was measure- - 

(f) Molecular weignt distnoution 

The molecular weight distribution (Mw/Mn1 is detP^in^ u 
cecure described a; pages ,«. 1Uor 4el P^^^^T? ™™ * 3CC ~ ™ ^ - 
cyMarLZen Co., Lid . Tokyo cn.omatog.aphy by Takeuchi. pupjisnec on May 20, ;c 75 

Jsin S siandsro polystyrene of a known mclo-uiar -» PI « h . 

" ^TJT } dre cafcu '-ed for copolymer 
- ( ; e -ove. anc tne value (Mw/Mn) is ceiermined " ' ' 

£lggg ^Uc.n of the samniP 

2.o-cMert..buiy|.p. C resol as an antioxidant. ° 1 " by WQ ^' 1 based °n the polymer solution of 

(~! me crlenmeye: is heated 10 1 40°C and the crnrorv* = 

anb tne antioxcant ^ C ° nten - S are for about 30 minutes to d:ssolve the polymer 

^ ) ^ien. a: ; 35 to 1 40=C, the solution is filtered bv 2 1 „ m h 

te) ■ - fltrate is suo ; ected to 9 e, permeat.on ^romatogr^ !,6r - 

Ccnditfons for g g ) oerm^t.nn r hromaionranh» 

(a) Device Model '50C, made by Waters Company 
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Ic! aT*™, | SK " GMH6 f"« ^> made by Toy Soda Mfg . C n L 'i 

(c) Amount of the sample: 500 uJ 1 

(d) Temperature: 1<0°C 

(e) Flow rate- 1 ml/mm. 

{f) Total theoretical stages of the column; 

1 x 1C 4 to 4 x 10 4 (measured with acetone) 

The following Examples further illustrate the present invention 

EXAMPLE 1 

Ethylene anc 1.4.5 S-dimethano-i 5v^s--, 
we,cop«„ ,n a 2 ,,., po^or^™^ «• — as O.VC 

. ne polym.rizB.ion reaeior was con.,nuous,y cna,g=d a, f-™ f ? , 
0 , l.er/hour so as io provtoe a DMON concen.ra.ion of 50 c I tin thp ^ CyC, ° neXane solu:,on cl « a rats 

°f VO ( OC 2 H 5) C; 2 as a ca.alys. a, a ra,e of C 7 Uer-W sc a 0 ^el™^'" ,8aCI0 '- 8 ^ 
■n >ns poiymenaion reactor (,h. concen.ranon ofvanadiun ed a ?^ conem "«" 8n cl = 7 ™=<** 

reactor,, a cydcnexane solunon of e.h y , alummum sest^ o^" s i~T 2 ,ha: " «* 

a " "WW*. concen.rat.cn of 5 5 mmoi-Mn/^T-t,^ * C °** at 31 8 rai « ° ; 0 4 '«ers*eur so as • 
in ft. ^ the pol y mer,z a „on mixlufe , n me ooVrne^n ^c^w^'^' ^ 6 5 '■" ,ra " V 0i 
of .ne poi y mer,z a ,,on reactor so .ha. ,ne a moun, of ,he poZe ^- , 3n ' " ewm ^» '*» »• 

-un.nermore. 80 ,„ers*r of e,h y ,ene 50 .„ers,hr of n r 0 g H iXcf'h 7 ~ *** 81 ' " e 

polymer™.™ reactor Tne copolymers was camel ouTa- £*T ^ ™' " om 100 * 

■mec to the ex.enor oon.on of .he reader As a result of .he c---^,^''^'" 5 8 C °°*™ me= ' urr ' "<° a ' s " s 
polvmenza.icn reacon ™,u,e con,a,n,n S ,ne o.hy.enera^ ^ ' eaC "° n **»* 
ane and .soprcoano, (, , ) was added ,o the polymer J^J^*!"*™'""***" A ™-ec'c y c.o,e>: 
to s.oo the polymenzstion reaeior Thereafter an a^ tl"- r ^ °' pC1 ^""^ <ea=:c 

n y =rocn,or,c acid a nd ,he po.ymer solu.ion w.r^a c ^ 

transfer .ne ca: aly s, rescue ,o .he aqueous la y er. The m.x.ure was lefuo s',n'" ^ * 6 ne "*™« * 

■ne rescue was washed ,w,ce w,th drilled wa.er to cur,. Z lepara » n e nc *" ^ « «<™«c 
was contact w„n 3 , is amount 0( acetone w,th strong st. -nc n- ^ ^^ ""^ ^ 
and ijiiy wasnec wtth acetone Thereafter tne res-lin- s™ - . ^ C COniC ' 1 was c = ; '" :e:: : "---cr 

-r anc reacted af 60'C fo- 2 hours The solj^^^^""', ™ ^ " * «' ^ ? 

a: 1 30'C anc 250 r-.mHg (or 24 hours co,.e=,ec by nitration anc crtei in a strea-. of nitrcge- 

3y tne above prceecare. uie etnylene/OMON ccoohrmer was cotame- s .n. - - 

conieni 01 51 3 mole%. an ,ntr,ns,c v.scosrfv of 0 =5 an ^n ° ,9 ° ! S ' nr ' "* :;ooi ' /nc '' ™a an 
ce;er.-,,ned by X-ray d.ffractome.A,, ct 0% ano a cfa s" ansLn -1 « iem ^,ed by GPC. of 2 50, a crvsta.Nn.ty 

- - .« ay weign: of volatile comonents and 0 : 3% by w G ,ghi of tne urrea^od m- — e"s ° ' C=C °' y " e: ' cn:£: " e:: 
= XAM = LES2-li 

Examoie 1 was repeated except that the cooolvmerizp-r- r^,,, n 
of tne rescuing coders are shown ,n Table 3 ^ ™ te ^ ! ^^ 2 were .see Tne proves 
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EXAMPLE 15 
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an M-0MON ccncentrat.on ,n , he reactor o, 60 Z* 0 , ^of a ^ " » as - P~«ce 

so as to prov.de a vanadrum concentrate ,n the ^aclor 0 . o " * n ' , a ° luene f° lu t'°" oi VO(OC 2 H 5 ) Clj as a cata,y s 

™ n ™ s~quicMor.de as a catalyst so as ,o P roJae an 1™T ' ' * '" er ' hr °' 3 '°' Uene s ° luli ° n °< ™f 
the meant.me, Ih . Polyrner soluIion ^ ^"J' 9 ^ ™ con ce.n.rauon ,„ , h . reactor 0( 2 £ 

ine solu " OT *• ««or was ma.n.a.ned allls a ,1 c ° 0 " Cm °' <he ' es «°' 50 that .he amour,, o 

nr oi n.trogen were led ta the top of ,„ e reactor The ~ ^ ' °' ^ « £0 

. cool.ng med.um through a ,acket Cried to the outs.de ol lte ™ 0 7*tT 7*, ^ 81 '°° C b * '=»=»'»:«■■= 

unaer the aforesa.d Condons, a polymer.zat.on reacon Z^Lt^r 'TV ** c0D0l '/ m ^'«»=n 

was oota.ned A small amount ol methanol was added to tn« o yZ so u ' f ,>" ene/M - DM0 ^ ccpofyms- 
lo stop tne copoiyrner.zat.on react.on The oo*mer S0lL , l0 . ' ° ' T""" me bo ~° m of the reactor 

prec.o.tate tne resultrng copolymer Tne eopoUer was fuNyTas ed w , ' °' a = e '="^ethano: := 

f ° ne «V * ;C ' C By me above operate, the ethyler/^Q^ r l" ' C,,0ne ana dned ^ouced pressure 

■ <an„om copolymer was octa,ned at a rate of 5: ~ 

. ne copolymer was lound to have an ethylene c-tph -i — , », 
measure: , oecalrn a: t 3 -C of c 82. an ,oo,ne num^e, a -^tZ * n ' ** COPOlymM an -scosrfy 
CV 5nd 3 "agency, determ.ned bv a haze mete- on mm J* * ti,,mn,n «> "V X-ray ctoc.ome.ry c- 
013 1% • ^.oncmmsneet sample ,n accordance w,:h ASTM 0 1C03 ;s 

_ Tne crass transfer temperature Tc of the ccpolym- de'ermner. - 

= wr,cn was measured at a lemoerature elevatron rate ol S'Crmn hv"f ™ ' emperalure ol lrie ™eu,us 
l.s meit.n; pent Tm was measured v,;nn a temperature ran- it mechar, ' zal 3n ^' ™s 127=C 

■emperatur, e ,evat,on rate of ,0-C/m.n , No a « <0 °' C ^ ° SC '° U Pent 950 'VP*) a 

b —-vb tpeaK) was osservec 

EXAMPLES 15-2- AND COMPARATIVE EXAMPLE l 

'•as -jsec as ;.-.o cciy.-ner^aiion solves " " ' ' Xc " ,Dle ^- £ 1 1 ™xiure of loiuene anc cyclonexar.e 
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EXAMPLE 25 



Fifty crams of the ethylene/DWON random co-oolvmer (A\ nrrsin^ - 
at 125-C ,n a nnrogen atmosohero -n a class rea'-torTh e » *T ' ' ^ d ' SS0 ' Ved ,n 500 ml c! 

MAH) (T2 5/30 m„ anc a xylene so.uuorTof d c percxf^ fa "'^J? (abbrev,alte d as 

over a per.cd of 4 hours from secarate Ur.es S/r!e eac'or 55 CCP > <° 27 9™ ^ -ere led gracue. , 

Smce MAH had fow soluailly in xylene ,t was dissolve- ^ h«. 
contmuec unnl ,;s feed.ng was term.nated ^ ' hMl,RS w,ia ^ '^ £ ^ 'am,, and the nea.ng was 

Alter :.-.e feecmg, ;ne reaction was continued for 2 hou-s ph-< a .. 0 r u 
:3 room temoerat.e Tne reacncn sc.u,on was out ^ a a ^a " f,^ 2 "" 0 "" ^ S ° iUllCn was c — 

result,ng graced ethyiene/QMO. ccoo^er was fNtered re^y • a '^T* * ^ 
assure a: EO'C for : cay to c:ve :ne besirec WAH-gratted l^Z ^Xw^^ ™* I""*' 
measurec cy oxygen analysis of tne moc;;,ed ccsolymor was 1 - ;i polymer ,ne amount cf MAH gra~eo 

v:scos,ty. measure; „ cecahn a: : 35'C cf 0 =5 dl,c a cnsr, -1 V^'' ^ ' C0p0lyrn6r had ^ In ^s : 

c-cmA a g.ass iransmcn temoerature (Tg; cf ^='5' ' ^'^'^ ,n a =«raance with ASTM D 1505, cf i .C25 

EXAWPLES 25 & 27 



rxa.mz.e 2r was reoeatec exceot ir.a- 53 o C eacn cf - • - 

-sec ms:eao cf :- e ethylene. 3 WC\ rsnccm ccocivm- ^^IT * ^ CCDClyrners ,nc:Cfi:e - Tao.e 5 was 
resu !lS are sncwn ,n Taole 7 ' ' e, '~ ' ne * ,e " in S commons were changed as ,n Table 6 7- 



Table 5 



zxamcie 



= .arcom ~cooiymer 



G''e i :nccc-.:,cns 



25 



MAH(g-3Crrr, 3CP (g/20 mi) 



A Cotamec in Examoie 1, 
3 chained \r Examoie - and 



0 27 



0 27 



Taole 7 




-recedes cf tne mooifieo coooivmer 


Amount cf g.-a'ted fw;.° 0 ) fni 


~g (by DMA method 


Density (c/om 3 ; 


2=1 ^3 | C£S 


1-5 


1 025 


* > '22 ; E5 


1^9 


' 022 



_XA.V?_E= 2E-3C 



rxam:,s 25 W3S - e oea:eo exceo; :r,a: the rar.com r--.-iw-, 0 , 

-ec as snown ,r 7ac; C 5 ~r, : SSU .:s a. snc^v'n Tab^g' S,C ' l ' n9 ™ S ' a - Jne n ;t ,a t0 : 



■ able E 



2 = 



32 



;c:: y,me r 



A )OLni (c: Gra": ng mo-o^er | Amount fg) 



50 
5C 
50 



20 
'5 
10 



0 33 
C 34 
0 27 
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Table S (continued! 



A: Obtained in Example 1. 
D: obtained in Example 2, and 
E. coiainec in Example 3 
a vmyl-tri-ethcxy silane 
b siyrene 

C clycicyl metnacrylate 



rxarroie 


. rrcsenies of the mocifiec copolymer 






Amount cf grafiec moncmer (\>/i %) 


hi 


Tg (by DMA method) 


Density (g/cm 3 ) 


2 = 


C25 


n — 




' 025 


29 


" 3~ 


C 55 




1 C2l 




i - " i 
1 


C =5 









Claims 
1. 



ranccm ccDoiymer wnich is transparent sno is characterized ir thai 
' A, :re cccoiymer comprises polymerized units of e'hviene ?n- n™,~* 

re=:eser.!e= cy the follows iorrnuia fl) Po:y-ner: 2 e= units of a: leas: one zy 




clooie: r. 



— - (I) 



zzer, a; 



r = ea= lf e ? :.s 9 n, s a hyd-o S en atom, a ha,o 5 e, a:,, o- a ^X," l^t °' ^ 

— - e..^ are sendee to each c*he r to in'— - ~ ( , w c c ,^n atoms 

^-.e, ,o io.m, e b rcup o: tne following formula 




■ ■ ■ anc .—.'2 are centics! or d:"er»n: ^nw 0=. 

^carcor, grou; nav;n 3 , to i D careen ^z^*^ S W ™*n or a 

(31 me moe ras,c o! tne polymerizes cvcloolenn una. "o -okV " " " ^ " * ' nte3Sr °' 1 10 3 

(C) the c: each cydoolenn of formula <\) is in-oroo a ^ n th untt£ 15 3 S7 to 50 40. 

>v tne toltov.mc formula MM "^'Pcated ,n the oo.ymer c.nam as polymerized units representee 
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(ID 



wnerein alt symbols are as defined above. 

(D) the copolymer has an intrinsic viscosity fa], measured in cecalm an 35 a C of C 0 ■ tc 20 d!/- 

(E) the copolymer has a molecular weight distribution (Ww/Mn). measured by eel permeation enrcmatocra- 
ol not more than 4. " ' °b ,e: -'- 

(F) me copolymer nas a crystaHimty, rr.easurea by X-rav difiractometrv ci C to 10% and 

(G) tne copolymer has a glass transition temperature (Tg) of 10 tc 240'C as measured by a Dyna-c Me-a 
ica! Analyzer 7 



2. A random copolymer according to claim i wnerein the mole rat.o (3) of tne polymerized cydoolefm units to r 
polymerized ethylene units is Ircm 5:95 to 50 50. 

3. A rancom copolymer according to claim i or 2 wh.ch has a glass transition temperature (Tgl c! 20 tc 2C0°C 

4. A process for preauemg a random copolymer as defined ,n any one of tne prececmg claims wmcn process <■-- 
P'ises continuously copolymerizing etnylene with tne or each cyclooiefin representee by formu:a n r a -^va— - 
con mecum ;n the presence of a catalyst formed from a vanadium compound soiubie in ih« h v ~~ = — 

and an organo-alummum compound wnile maintaining the atom,- ratio of aluminum atoms to vanao^m sicV 
the reaction system. A1:V, at 2 or more - l 

5. A process according to claim 4 wherein the soluble vanadium compound :s aod-d to the r«— n s-st^m - 
concentration not more than "0 times its existing concentration in tne reaction svstem ,n orper to maintain"-, 
atomic ratio Al V a: 2 cr more. 1 

6. A process for preparing a modifiec random copolymer, wnicn process comprises crafting on to a rancom c-o!-^* 
as definec >n any one of claims 1 to 4, Ci to 50 pans by weiaht of a monomer select- from (a^ a—a 
unsaturates caroexyl.c acids and/or their cenvatives. (b) styrenes, (c) oraan.c siiiccn compouncs n^vmg an of*'-- 
.cahy unsaturated bond anc a r.ydrolyzacle group, anc (d) unsaturateo eooxy monomers per ' 20 zan* py w* - 
c, tne saic rancom copolymer. ~ 



7. .Voided ancles prepared from a random copolymer as defined in anv one c! c.ai.ms : to 4 p: 
ranoom copolymer prepared by a process as claimed in claim 6 

8. A mcoifted rancom copolymer which is obtainable oy a process as defineo in claim 5 



a mocii.e 



PatentansprGche 

1- Em statisttsches Copolymer, das transparent ist und cadurcn gekennzeicnne: :st, aa*3 

L A) Cas Cop0! y rTier °o'y^erisiene Sinne.ten von Ethylen und polymerts.ene Emneiten von we.n.cster.s »u 

^ycloofefin umtaBt. das durch die folgenoe Formel (1} caraestelit is: 
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(I) 



worm n , R^. n->. R-, RS, r ,6, R , und RS gIeich oder versch|eden voneinander sjnc und jewe([s ^ 
sioKaiom. Halogenatom ocer eme Kohlenwasserstoffgruppe mi; 1 bis 10 Kohlensioffatomen da-st-ll' und 
unc r-J gleicn ocer verschieden voneinander sind und jeweils etn Wasserstoffatom, em Halogenatom o— 
eme Kcnlenwasserstoffgruppe mi: 1 bis 10 Kohlensioffatomen darstelien ocer R9 und R 1 * miteinand*r ve- 
buncsn sine, urn ems Gruppe der folgenden Forme. 

^Tr^^C - R 12 ) L 

zu bilaen. worm = » und Rl2 g , eich oder verschieden voneinander S|nd un(j jewgj|s fi|n Wassers!o „ alom e , p 
Halogenatom oder erne Kohlenwasserstoffgruppe mil 1 bis 10 Kohienstoffatomen carsiellen und l e)ne ganz- 
Zahl von 3 bts & isi und n einen positive ganze Zah! ven 1 bis 3 ist, 

(3) cas Molverhaiinis der polymensierten Cycloolef.ne.nhe.ten zu den polvmens.enen Eihylene.nhe.ten von 
c z.s 50 40 beiragt; 

(C; cas ocer jedes Cycloolefm aer Forme! (I) in c;e »oiymerkeue ais cclyrnensiene =inrie::en eir.a^ra-- 
sind, welche durch die falgende Formel (li) dargestell: sind ~~ 




— (ID 



worn a::e Symoole c.e oben angegebene 3edeutunc bes.tzen, 

(D) cas Copolymer e,ne ,n Decaim bei i 35*C gemessene .ntnns.che Viskositat von e.nschheGl.cn 0 01 bis 
20 cL'c besi:zt. 

(E) cas Coocymer eme durch GeiDermeationschrcmatograoh.e gemessene Moiekuiaraewicnisverteilun- 
[i.'w/Wr,; ven men: mehr ais 4 besitzt. 

(F) das CcDOlyrner eme durch Rcntgenbeugung gemessene KnstalJ.miat von emscnheBhch 0 bis 1 0 % besitzt 
und 



(G; cas Copolymer eme mit einem dynamischen mechamschen Analysator cemessene GlasGberoancstem- 
peratur (Tg) ven TO bis 24-0'C besitz*. 

Statist.sches Copolymer nach Anspruch l, wobe* das Molverhalm.s (B) der polymensierten Cycloolef.ne.nhe.ten 
zu den polymensierten Ethyleneinheiten zwischen e.nscnl.eGlich 5.95 bis 50 50 heat. 

Statist.sches Copolymer nach Anspruch i oder 2, das eme Glasubergangsiemperatur (Tg) von 20 bis 200'C aul- 
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weisi. 



4. „n Vertahren zur Herstellung eines wis in , e dem der vorhergehenden Ansoruche definienen siatisuschen Cooo 

*? h,efl daS to "«"-^"cne Copolymensieren von ^hylen m„ d»JiIS 
umlBB.. das d U rch d,e Forme, (I) darges,e,lt ,sl. ,n e.nem Koh.enwassers.ofLdiun, in CgenCles S a 
sa IO rs, oeraus e.ner ,n den, Kohlenwassersto^ed.ur, icsl.chen Vanad.umverb.ndung Je.ne Oroano-ll n ' 

rd™ 6 ^: 9 9eb " det f hrendde5Sen A,=mVem a " niS V0 " A'—ln zu Van ^a' omen a7C 

m dem neakiionssystem bei 2 cder mehr;i genaiten wire Al y 

5. Vertahren nach Anspruch 4, worm die loshche Vanacumvero.ndung cem Reaktionssysiem ,n einer Konz-n-ran- 

VOn ; ,C l mehr 315 dem l0(acn - — leaner. Kanz.ni.auon in cem Rea Jonssystem zuo ^ w-' 
urn das Aiomvemaltms AI.V bei 2 Oder men.-: 1 zu halien «y»'-m zuge.eoe., w. 

6. Vertahren zum hers;ellen e.nes modtoerten «a. 1S : 1S cheo Copciymeree. wobe, cas Vertahren. das Aulofrooien 
f e ' n *''« ""' |M ™ ° 8 ' AnSprucne 1 bls 4 def:rae ^ "inches CODO.yn.er von 0., b,s 50 Gev,ch-s ede enes 
^nomeres or, ,00 Gew,cn 15! e„e des stans.scnen Copcymeres umtaB:. cas aus ,a, a. p-ungesat, g,' n Ca^ 

auren uno/ocer oeren Derv.aien. (b, Styrce.n. (et o.-gan.scnen Sfccnverb.ndungen m,I Ler o,e,,n^ Jn 3es ". 
l, = ,en =i noung und e.ner hycrcs.eroarer. Gapoe ,nd id; ungesau.g.en Epcximonomeren ausgewam: ,s: 

7. Gelormte Gegens'.anos heroes!^ aus e.nerr. v.,e „ ;e=em der Ansprucne , bis « defraenen s^susp.nen C~o- 
sch"s e c^yT e , einem CU ' Sh 9n AnSCfUCh 6 be< "»» V*tan'e« hergesiellies mo^.z^es s:at,si,- 

8. E:n mod,f,z:enes. siansi.sches Copolymer, das durcn e,n w,e ,n Ansprucn S cefin.ertes Vertah.-en ernal.Hcn ,s: 
Revendications 

1. Cooolymere statistique transparent caracterise en ce que 

(A) ie cc=olynere comporie des motifs ooiymenses derives d'einylene e: ties motifs solvm^rise 
moms jne cycloclefine representee par ia fcrmule suivanie (\) ' ' 

,3 



(I) 



ses cenves c'au 

(I) 




^ Cqj9 ' "~ RJ r ' 3 ' R * R ' ei R= ' ou atterents, representee cna.un un atome ^'hv- 

c-ogene. un atome c halooene ou un grouse hvcrccarbone componani de 1 a 10 afomes ce carPone - * 
•.' Cen:!C,jeS ° U difl6rents '"^sentem cnao.r. un atome c'hycrcgene. un atome -halocene o, un ^ou- 
..ycrccarocne comportan: oe •> a 10 aiomes ce caroone ou et ^ sont hes Tun a i'aLtre «o - loTme- 
LJn groupe ce fcrmuie ' 




cans laquelle H" e. R'2. .den.ioues o u d:Heren ;s . represen.ent ohacun un aiome d'hydrogene un a.ome 
d na ogene ou un groupe hydrocarbone compoham de , a ,0 a.omes oe carbone, e. , es, un no.-nbre en>.., 

egai a j ou 4, et n es; un nombre entter positif compns entre 1 e; 3 



(3) ie racpon molaire des motifs polymerises derives d 



une cycloolefme aux motifs polymerises derives d'ethy- 



26 



EP 0 203 799 Bl 



lene est ccmpris entre 3/97 et 60/40; 

(C) la cycloolefine ou chaque cycloofefine de formule (I) est incorpo-ce d £ r.c la chcine du polymere sous forme 
de motifs polymerises represented par la formule suivante (II) 



20 



30 




(II) 



dans laqueile tous les symbofes sont definis ci-aessus: 

(D) le copoiymere a une viscosite mtnnseque (rjj. mesuree cans la Gecaline© a : 25 'C ccrnpns* entre 0 
et 20 dl/g; 

(E) le copolymers a un mdice de pciydispersite [MJM n ). mesure par chrcmaiographie par oermeaifcn ce ce:, 
ne depassant pas 4, 

(F) le copoiymere a un taux ce cristallmite, mesure par diffraction de raycns X, ccmpris entre 0 e: \0 % 

(G) le cooolymere a une temperature de transition vitreuse, determinee avec un apcareii d'analyse mecanico- 
cynamique, comprise entre 10 et 240 °C. 

2. Copoiymere statistique contorme a la revendication 1 dans lequel le racport mofaire (3) des motifs colymenses 
derives d'une cycloofefine aux motifs polymerises derives d'etnylene est comcrts entre 5/95 et 5C/5C 

3. Copoiymere statistique confcrme a la revendication 1 cu 2 ayan; une temoerature de transition vitreuse (7 ) -m- 
prise entre 20 et 200 °C. v 

4. Precede oe preparation d'un copoiymere statistique cenforme a une cueiconcue des revindications orecedentes 
leoue! procece comprend la ccpolymerisation en continu d'etnylene et de ia ou ce chaaue cyclocleime reoreseniee 
par la formule (!). dans un milieu hydrocarbons" en presence d'un caialyseur forme a cartir d'un compose ce va"- 
nadium soluble cans le milieu hydrocarbone et d'un compose organo-aluminique, ave; mamtien; cu 'racoon c=s 
atomes d'alummium aux atomes de vanadium AIA/ cans ie systeme reactionne! a une vaieur suoeneure ou ec^e 
a 271. 



5. Precede confcrme a la revendication 4 dans lequel on ajoute au systeme reacttonnel le compose ce vanadium 
soluble en une concentration n'excedant pas 10 fois sa concentration existar.t cans ie systeme reacuonnel sfm 
ce mamtenir un rapport atomique AIA/ superieur ou egal a 2/1. 

-o 

6. Procede ce preparation d'un cooolymere statistique modifie. lequel precede comorend le greffage de 0 1 a 50 
panies en ooics. par rapport a 100 parties en poids dudi! copoiymere statistics, d'un monomere cnoisi parmi (a) 
lesacidescarbcxyl!quesa.p-tnsa!ureseI/ou leursdenves, (b) les styrenes. (c) les composes orcan.cues cu silicium 
componant une iiaison a msaturation ethylenique et un groupe hydrolysable, et (d) des monomeres insatures a 
foncnon epoxyce, sur un copoiymere statistique defim par une cueiconcue ces revendicaticns 1 a 4 

7. Articles rnoules preoares a partir d'un copoiymere siatisticue cenforme a une cueiconcue des revendicaticns ' a 
4 ou a partir c'un copoiymere statistique modifie prepare seion un procede cenforme a la revencication 5 

50 8. Copoiymere statistique modifie pouvant etre cbtenu selon un procede cenforme a la revendication 5 



is 
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